1 competent technicians daily performing laboratory tests, the outcome of which may be a matter of life or death for some patient, is not generally appreciated. The work of such technicians is sentencing some patients to unnecessary anti-syphilitic treatment, allowing others who should be treated to go without treatment, or helping other patients to an unnecessary abdominal operation through a false blood count, and generally confusing the diagnosis for the doctor who seeks light on obscure conditions. In the public health laboratory, such technicians release contagious cases and carriers, or place in quarantine persons who are not a menace and should not be detained. Any way one looks at it, it is a serious matter that such important service should have no safeguards whatever.
If a blacksmith's apprentice wants to treat the sick for pay, he must take a medical course lasting years; even if he wants to be a chiropractor, he must take some sort of course and procure some sort of license, but if he wants to make laboratory diagnoses for physicians and their patients-literally engage in one phase of the practice of medicine-all he need do in most places is buy some equipment, or get a job and go to work.
The need for protection of the people, their physicians, and the health departments against a low standard of service in this important field, is evident to every competent laboratory man, and to every phy-sician who is himself sufficiently in touch with laboratory methods to recognize ignorance and charlatanism, when it appears in the guise of diagnostic laboratory service; for there are charlatans as well as incompetents in diagnostic laboratories, as there are in the general field of medicine. Physicians curiously enough do not seem to appreciate that this problem exists. They apparently do not apply to their laboratory technicians the same reasoning regarding the necessity of adequate education and experience that they apply to themselves. It is doubtless to be explained by the lack of thought and attention that is given this specialty of medicine by the profession in general. Whatever the explanation; it is a fact that less concern is shown by the average individual physician in routing his specimens to a laboratory, and by the average group or hospital in employing a laboratory worker, than to almost any other type of service of which they make use.
The influences that determine the physician's choice of a laboratory are without doubt generally the same that influence patients in selecting their physicians. For some patients, the doctor's sign on the door is sufficient, and for some doctors the statement of the applicant for a job that he or she is a bacteriologist or that he or she is fresh from the laboratory of some hospital, is sufficient. True, the former job may have been that of dishwasher, but this unfortunately may not be gone into. Others may be more cautious; they may require the recommendation of someone else no more qualified than they, to decide on the technical qualifications of the seeker after employment or referred business. Some will pursue the course adopted by a very few patients in choosing their physicians, and in the absence of any official certifying agency, seek the advice of someone who has special knowledge in that particular line. Such things as personal appearance, convincing manner, a " line of patter " suggesting technical knowledge, a pleasing personality, are very effective in "selling" the laboratory worker to the physician; while the fact that a technician without previous training cannot become competent by working in a laboratory for a period of only 2, 4, or 6 months, is usually lost sight of.
An education in the basic sciences of chemistry, bacteriology, biochemistry and pathology is almost as necessary as for the practice of medicine, and even after the best of college courses, experience under competent supervision is necessary. The average physician, health officer, or hospital executive is not prepared to pass on the qualifications of a technician, and therefore must have some method of distinguishing the competent from the incompetent.
When such facts become common knowledge among physicians, and others having the selection of directors of laboratories and technicians, both for public health and for clinical work, there will no longer be a problem. Until that time, it seems incumbent on those having a knowledge of the facts, and who are at the same time in a position to improve conditions, even in a limited way, to take such action as their judgment dictates.
My interest in the matter of dependable laboratory service was first aroused as a result of my observations while acting as State Epidemiologist in conjunction with my work as director of the State Laboratory. Later, while executive officer of the department, I tried to get a bill passed by the legislature to establish a licensing system for all diagnostic laboratories, both public health and clinical. This plan was distrusted by the medical profession, at least that part of it which took any interest at all in what was going on in the legislature, and it met the active opposition of certain commercial laboratories. I saw it was no use and dropped the matter entirely, but it seemed as though something should be done. Waiting for improvement through a growing appreciation of the situation on the part of the medical profession, would be like waiting for the millennium. If the doctors had waited for the people to learn that they should, in their own interest, have state licensure of physicians, there would as yet be no restriction on the practice of medicine and surgery. Likewise, waiting for the laboratories themselves to clean their own houses while perhaps promising more, still, seemed too far in the future. Such a waiting policy had no appeal.
Finally, in 1923, we decided to try a voluntary system of approval of laboratories, intending at first to limit our field to public health. Sanction of the State Board of Health was secured, and the work was started, using printed forms patterned after those of New York State, in their work of subsidizing laboratories for public health work. This plan met with a very favorable reception from the local public health laboratories, and when a few clinical laboratories asked for certification, they were included.
In the operation of this plan, an application for certification is followed by a personal visit to the laboratory. The applications are made in writing, on a special form provided by the department. Questions are answered regarding educational qualifications and experience of the director, the number of employees, the physical equipment of the laboratory, types of work performed, etc. The applicant also agrees to keep careful records of work done, including the preservation of certain stained slides, for a definite period, and to submit to inspection as required.
It has not been considered necessary or advisable to require particular methods of examination, but if the method in use is not considered a safe or effective one, approval is withheld unless a satisfactory method is adopted.
Under the regulations of the board, the director of a laboratory, if not the owner, must have full authority to conttol the policy of the laboratory so far as technical matters are concerned. The records that are required to be kept are those pertaining to the examination of specimens, such as results, name of patient and of doctor who submitted the specimen, etc. The recording system must also be such that any particular specimen can be readily found and connected up with the case.
Financial matters, fees for examination, etc., are not inquired into. Changes affecting the directorship, removal of laboratory to new location, or radical changes in technic, must be reported to the director of the State Laboratory. A change in directors cancels the certificate of approval. Such was the system at the beginning, with no examinations of either director or technicians, no requirement of the medical degree for directors of clinical laboratories, no inquiry into the quality of their work in the clinical field. It soon developed that certain local public health laboratories could not be approved, although the local health officer desired that his laboratory be so recognized. In one particularly flagrant case, the health officer was unable for political reasons to make the changes recommended. It was clear that some form of compulsion was necessary. Another bill was drafted, and with the previous experience fresh in mind it was made very brief, very general, and limited in application to the public health laboratories. Following is the wording of the law which was passed in April, 1927: MUNICIPAL AND COUNTY LABORATORIES (Act approved April 29, 1927) 1. Any incorporated city, town, county, city and county or chartered city may, for the purpose of protecting the community against infectious disease, establish a bacteriological and chemical laboratory for the examination of specimens from suspected cases of disease and for the examination of milk, waters and food products.
2. The cost of establishment and maintenance of such laboratories shall be a legal expenditure from any incorporated city, town, county, city and county or chartered city funds that may be provided for disbursement under the direction of the health officer for the protection of public health. 3. All municipal and county laboratories established for the purposes herein set forth shall be subject to the approval of the state board of health.
The Board then passed the following set of resolutions for the enforcement of the act: REGULATIONS FOR THE CONDUCT OF LABORATORIES WHEREAS, Chapter 282, Statutes of 1927, requires the State Board of Public Health to supervise the bacteriological laboratories maintained by cities, cities and counties, counties and towns, the following requirements are hereby established for the operation of such laboratories:
1. The certificates of approval heretofore issued to laboratories on a voluntary basis shall be required to be in the possession of all city, city and county, county and town public health laboratories and no such laboratory shall continue to operate more than 5 days following receipt of notice of cancellation of any existing certificate, or of refusal of the board to issue a certificate in the first instance, except on temporary extension granted for cause by the Director of Public Health.
2. All skilled workers in municipal or county public health laboratories including bacteriologists, serologists, technicians or laboratorians shall possess, as the condition for such employment, certificates of proficiency issued by the State Board of Public Health.
3. Examinations either written or oral or both for the certificate of proficiency shall be held from time to time in such geographic centers of the state as will best suit the convenience of the majority of the applicants or as may be designated by the Director of Public Health. 4. Examinations for certificates of proficiency shall be under the supervision of the Chief of the Bacteriological Laboratory, State Department of Health.
5. Two grades of certificates shall be issued, one for bacteriologists and one for serologists. Workers possessing one certificate only shall not be permitted to engage in the activities covered by the other certificate, excepting under the immediate supervision of some one possessing the requisite certificate.
6. Health Officers of municipalities or counties possessing no laboratory, but who desire local laboratory service, may designate a local, private laboratory as the official public health laboratory of their territory, but any such designation shall be subject to the approval of the State Board of Public Health, and all skilled workers in such laboratories entering such contract shall hold the appropriate certificate or certificates of the State Board of Public Health.
Adopted by the California Board of Public Health in regular session on the 12th day of November, 1927. This law with the regulations has accomplished its purpose, for although it has happened that a city has been reluctant to follow the demand of the board that an incompetent technician be displaced, the matter has never been carried to the courts, from which I judge that legal advice has been to the effect that the board has full power under the act.
As a preliminary to the inauguration of the certification of technicians, I visited all the approved public health laboratories in January, 1928, and gave an oral examination to the various technicians, and certificates of proficiency of either junior or senior grade were issued. Thereafter, all examinations have been written, and have been held at advertised places and times. The system of calculating credits for the certificate is designed to encourage the taking of college courses in preparation for a laboratory career, but at the same time to take care of the practically trained person if he or she is really competent.
A recent graduate, even after the best of courses, still lacks something that can only be obtained by a season of practical experience which may however be rather short if taken in a laboratory doing a great deal of work, and in association with other good technicians. Therefore, the credit given for a college course is hardly sufficient, even with a good examination paper, to secure the senior grade certificate, which entitles the holder to engage in work unsupervised. Credit for practical experience, on the other hand, is not so great as to make it easy for a worker with only a couple of years' experience to get the senior certificate. One-half of the final credits are represented by the paper, one-third by experience, and one-sixth by relative capacity, socalled. The latter is arrived at in a personal interview.
On a basis of 100, 1 year's experience gives a credit of 40, 2 years' of 50, 3 years' of 60, 4 years' of 70, 5 years' 80, 6 years' 90 and 7 years' 100. The experience must be in a laboratory providing the proper kind and quality of experience for the certificate in view. Credit for college degrees is as follows: A.B. (or B.S.), with a major in a subject directly related to the field covered by the certificate, 3 years.
If, in addition to the academic course required by the major, a special advanced or postgraduate course approved for this purpose is taken, a credit of 5 years is given. If, in addition to this last, a period of 3 months is spent as a voluntary assistant in a laboratory particularly designated for that purpose, a total of 7 years or 100 per cent is given.
The basis for approval of clinical laboratories was at first the same as for public health laboratories. Later, it was required that the director of a clinical laboratory should have the M.D. degree, and it was further decided that the endorsement by the Board of Health of a clinical laboratory should be supported by actual knowledge of the qualifications of the technicians employed therein, since their supervision in some laboratories is not very close. The certificate of proficiency in biochemistry, including general clinical laboratory work was therefore established and also a certificate in parasitology.
Until recently, certificates have not been required of workers in laboratories that are under the direction of a doctor of medicine who is specializing in this field and devoting his whole time to the work.
After January 1, 1933,* however, all approved laboratories whether clinical or public health must display at least one senior certificate for each of the divisions of laboratory work that may be undertaken, and all persons on the staff, except medical directors and apprentices, must hold either a senior or junior certificate for the particular kind of work they are required to do.
SUMMARY
Since 1923 the California State Board of Health has issued to certain laboratories, both clinical and public health, certificates of approval.
In 1927, the possession of such certificates of approval was made compulsory for the official public health laboratories of the state. Among other requirements, an approved laboratory must employ certified technicians.
Certificates of proficiency are issued to individual workers after written examination, and special credit is given for college degrees and practical experience.
Certificates of proficiency are issued in 2 grades, junior and senior, and of 4 different kinds, to take care of the varying scope of work in different laboratories. The 4 certificates are in bacteriology, serology, parasitology and biochemistry, the latter covering all activities not included under the other 3. * Resolution of the Board of Health, Apr. 11, 1931. Medical Service in Public Schools in Turkey ARECENT ministerial decree in Turkey provides, evidently for the first time in that country, medical service in secondary schools, which are attended by children mostly between 13 and 16 years old. Each pupil must be examined at the beginning of the school year and at least once more during the year, and a detailed report about each must be sent to the school principal. The examining physician is expected to decide whether the pupil is able to follow the studies without physical or mental harm. A health record is to be kept for every pupil. Pupils with certain defects are to be put on special registers and to be kept under observation. The school physician is also required to watch the sanitary conditions in and around the school building and to give to the school children frequent lectures on hygiene.-La Legislation Turque, Editions Rizzo, Stamboul, 1931, N. I. 
